tural studies confirm that intact epithelium is not destroyed by the blastocyst. The epithelium is shed when the decidual response is evoked by stimuli other than the blastocyst such as the injection of oil (Finn & Keen 1962) . The epithelial cells are engulfed by some of the trophoblast cells covering the blastocyst, but in most instances the engulfed cells are already shed and degenerate. Rarely, cells are displaced from their basement membrane by the trophoblast; they are probably already loosened as part of the stereotyped uterine decidual response induced by the blastocyst.
After the epithelium is shed the trophoblast is confined for a period by the basement membrane that now lines the implantation chamber, but in the next stage ( Fig 2) the blastocyst makes intimate contact with decidual cells. Again there are no tight junctions or well-differentiated desmosomes between trophoblast and uterine cells, although there are specialized junctions between neighbouring decidual cells.
These observations indicate that during the early stages of implantation the blastocyst in the mouse and rat is not actively destructive, but rather that the changing pattern of relationships between blastocyst and uterus is the result of a mutual interaction between them in which the uterus appears to be the more active. The nature of the stimulus from the blastocyst which initiates these uterine changes is not known. Mammalian eggs and embryos can now be cultured through various stages of their development before implantation. Oocytes in the dictyate stage, containing a nucleated germinal vesicle, can be brought through their final maturation in vitro, merely by releasing the oocyte from its follicle and placing it in culture medium. A wide range of culture media can be used for culturing the oocytes. Fertilization of eggs in vitro still presents problems, for spermatozoa have first to be 'capacitated'. Spermatozoa are, therefore, usually taken from the uterus of a mated female, but recent work on hamsters has indicated that capacitation in that species might be achieved by using secretions from the female tract, notably follicular fluid. Several of the substrates required for the intermediary metabolism of oocytes and cleaving eggs in vitro have been identified. Mouse oocytes can metabolize only pyruvate and oxalacetate, and the addition of these substrates to culture media supports the maturation of oocytes without attendant corona cells. The corona cells can metabolize other substrates, and convert them for use by the oocyte. These specialized requirements are continued after fertilization, but they are modified as cleavage progresses. Lactate and glucose, for example, can be utilized by 8celled mouse embryos. Rabbit embryos have similar changes in metabolism during cleavage, and have been shown to require a specific uterine protein during expansion of the blastocyst.
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The underlying genetic systems controlling some of these alterations in metabolism have been demonstrated by in vitro studies. The synthesis of RNA in the oocyte during maturation is virtually nil. After fertilization, the synthesis of RNA and protein is very low until the 8-16-cell stage, when it rises sharply. This rise coincides with the appearance of new metabolic pathways already described, and the initial expression of genetic traits.
The increased control over embryonic developments in vitro has led to many experiments on the pre-implantation embryo. For example, the membranes of mouse embryos can be digested off, two or more of the embryos fused together, and the fused embryos transferred into a recipient female for further development. Chimeric feetuses, including hermaphrodites, can thus be obtained. Studies on the potentiality of isolated blastomeres for further development has shown that one blastomere of a 4-celled mouse or rabbit embryo can give rise to a whole embryo. The production and development of non-diploid embryos has been achieved by fertilizing rabbit eggs in a medium containing colchicine, when 97 % of the embryos were triploid. In studies on cytodifferentiation, cell colonies were grown from cleaving eggs and blastocysts, and many cell types differentiated as they grew on flat surfaces as outgrowths from the embryonic areas.
Several studies have potential significance for medicine. The analysis of meiotic chromosomes in oocytes, or of mitotic chromosomes in cleaving embryos, is revealing the origin of mongolism and other genetic disorders, and helping to explain why older women are infertile. With advancing maternal age in mice, chiasma frequency in oocytes declines and the incidence of univalents rises. These are the conditions known to lead to chromosomally unbalanced embryos in lower animals and plants. Similar studies are needed on human oocytes. Delayed fertilization of eggs could also lead to mongolism, but will almost certainly lead to triploidy and perhaps aneuploidy in the embryo.
The controlled maturation and fertilization of human eggs in vitro could permit infertility due to tubal blocking to be alleviated by transferring the fertilized eggs into the uterus of the mother. Techniques of embryo transfer, not necessarily involving surgery, have been developed in experimental and farm animals, and could be applied eventually to man. Unexplained infertility in women might be due to failure to capacitate spermatozoa or to sustain the embryos. Lastly, the availability of many human eggs after maturation in vitro could one day permit us to alleviate some genetic disorders in man, for embryos could be selected for certain characteristics before transferring. One such character is sex: disorders such as hemophilia could be alleviated by transferring an embryo of the sex known not to be affected. In the rabbit, sexing blastocysts by removing a small piece of trophoblast before their transfer into a recipient female has already led to the preselection of the sex of the offspring.
At present, our control over the culture of embryos in vitro is still incomplete. Usually when cultured embryos are transferred into a recipient female, the proportion developing to full term is low. Even now the addition of a drop of serum to a defined medium leads to a great improvement in the development of the embryos, and the best place to grow embryos is still in the follicle or in the oviduct in vivo. Nevertheless, full control of pre-implantation development in vitro would appear to be near.
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The Effects of Radiation on Rodent and Human Ovaries
The ovary has been a point of attack for radiotherapists since 1896.
It was also recognized by radiobiologists as an organ in which cell survival and function could be correlated. From the excellent work of Brambell & Parkes in 1927 it was established that in the mouse the effect of localized and whole-body exposure was quantitatively similar; that the effect could be assessed on the functional level by induction of sterility, and on the histological level by the disappearance of ovarian follicles; that the cellular function of the ovary is more sensitive than the endocrinological function; and that the follicular apparatus shows different radiosensitivity, probably correlated (they suggested) with oocyte size; and that the effect of irradiation depends greatly on the age at exposure. And now forty years later there is general agreement that these concepts are valid.
The end-points which can be used to test ovarian sensitivity are shown in Table 1 , and the definition of cell death is discussed in terms of population decrease. Both cell population decrease and functional decrease can be plotted against the dose of radiation using the log of the surviving fraction. This exponential relationship allows Do, or the reciprocal of the slope of the linear portion, to be used for comparison of sensitivities. In some cases the 'survival' curve may at low doses have an initial non-linear part, referred to as a 'shoulder', and implies that a threshold dose must be accumulated before the effect is seen.
Most radiation studies in rodents and women take place after exposure to 250 kV X-rays, given to the whole body, or ovary alone. There are few data on neutron exposures, and these show a biological effectiveness about three times greater than X-rays. Preliminary data on fractionated and chronic exposure show a decreased effectiveness with increased fractionation, and with the lower dose rates of chronic exposure. In women data are available for single or fractionated doses to the ovary from 150 up to 2,400 rads in 6 fractions from radiotherapy, and for lower doses of the order of 8-10 rads from diagnostic procedures.
The cells which can be studied include oocytes, and granulosa cells, at different stages of development. It is generally agreed that DNA synthesis is completed by the day of birth, and that the oocyte is in a prolonged diplotene stage until 6-8 hours before ovulation; thus in the mouse this stage may last up to 100 weeks, and in a woman up to 50 years.
Mice and women have no mechanism for producing new oocytes after birth. Rapid loss of oocytes starts in fuetal life, and continues, so that a relatively small proportion of oocytes are
